Perivitelline space of marsupial oocytes: extracellular matrix of the unfertilized oocyte and formation of a cortical granule envelope following the cortical reaction.
The purpose of this study was to characterize the structure of the vestments surrounding unfertilized and cortical granule-reacted oocytes from a marsupial, the grey short-tailed opossum Monodelphis domestica and to determine if a cortical granule envelope (CGE) forms in the perivitelline space (PVS) following the cortical reaction. Unfertilized oocytes collected from mature ovarian follicles and oviducal oocytes that had undergone a cortical reaction were fixed for electron microscopy in the presence of ruthenium red which stabilizes extracellular matrices (ECM) and facilitates demonstration of a CGE. Unfertilized oocytes were surrounded by a zona pellucida and had a PVS which contained a thick ECM comprised of granules and filaments. This matrix appeared to attach to the oolemma and was structurally similar to matrices reported previously in the PVS of unfertilized oocytes from eutherian mammals and two other marsupials, the Virginia opossum and the fat-tailed dunnart. The cortex of unfertilized oocytes contained cortical granules which were absent in oocytes recovered from the oviducts of mated females. Oviducal oocytes which lacked cortical granules exhibited a new coat within the PVS between the zona pellucida and the tips of the oocyte microvilli. This coat, the CGE, appeared structurally similar to CGEs described previously around fertilized eutherian oocytes. The CGE of the grey short-tailed opossum is approximately 1 microns thick and is made up of numerous small dense granules. The coats of the opossum oocyte are compared to those present around other marsupial and eutherian oocytes.